ABSTRACT
INTRODUCTION
The biggest advantage of ultrasound-guided nerve blocks is ability to visualize not only the anatomical structures, but also the needle path. We can increase the efficacy of our blocks by real time visualization of needle, its trajectory, deposition of local anesthetic as well as spread of local anesthetic. With practice and development of the trained eye, we are able to appreciate relevant anatomical structures, but while giving block, we still find to keep the needle and its tip in view is a bit of a difficulty. 1 For the in-plane approach, the free hand technique for transducer manipulation solves the problem of tip visualization, but after inserting the needle, if we keep on advancing without real time visualization, chances of vessels, nerves, and pleura injuries are higher. There are many techniques for better needle visualization for either probe oriented or needle oriented. Transducer manipulation like translation and rotation 2 help to visualize the lost needle. However, as the needle passes into the body, it creates an angle with transducer and optimal visualization is lost. Obliquity of needle relative to transducer can be reduced by heel-toe technique for deeper structures or by oblique standoff technique for superficial targets. Oblique standoff technique is performed by elevating the transducer over the shallower part of needle. Air-filled space between the transducer and skin is filled with sterile gel. We used the oblique standoff technique with skin wheal instead of gel. We decided to compare the conventional way of giving supraclavicular block with modification of oblique standoff with skin wheal. Our purpose for raising skin wheal is to fill the gap between transducer and skin, and this was just to bring the transducer face more parallel to the needle. We compared two groups on the basis of accuracy of needle placement, visibility of needle path, and better results in terms of efficacy of block with reduced time.
MATERIALS AND METHODS
After obtaining approval from the Shaheed Hasan Khan Mewati Government Medical College reviewer board along with the written informed consent, this prospective, randomized, parallel group study was conducted using 60 consecutive patients undergoing elective upper limb surgery under supraclavicular brachial plexus block. The inclusion criteria were age between 18 and 50 years, American Society of Anesthesiologists physical status I to II, and body mass index <35 kg m −2 .
The exclusion criteria included coagulation deficiency, known allergy to local anesthetics, neurologic deficit on the side of the operation, inflammation at the brachial plexus puncture site, respiratory insufficiency, or vocal cord palsy. Eligible patients were equally randomized into two groups of 30 each using sealed envelopes. In group I, supraclavicular nerve block was given with skin wheal oblique standoff technique, while in group II, ultrasoundguided supraclavicular nerve block was given with usual technique with 22 G and 5 cm needles.
Placement of Block
The patients fasted starting at midnight and a peripheral intravenous infusion of ringer lactate was started 1 hour before surgery. On arrival to the operating room, electrocardiogram, pulse oximetry, and noninvasive arterial blood pressure monitoring were initiated. The patients were positioned supine with the head up and slightly rotated to the contralateral side and with the neck extended to facilitate the placement of the ultrasoundguided brachial plexus block (Table 1) . In group I, supraclavicular block was performed with oblique standoff technique. After raising significantly elevated visible skin wheal with 3 mL of local anesthetic at the shallower part of needle with a 26 G needle, and then a block needle 22 G 5 cm was used as shown in Figures 1 and 2 .
Complete path of the needle is shown in Figure 3 . About 20 to 25 mL of local anesthetic was given and the following parameters were assessed as shown in the tables given below. In group II, after skin disinfection, the supraclavicular block was performed with 22 G 5 cm needle without local anesthesia to skin by advancing needle from lateral to medial direction along the long axis in-plane view of high-frequency linear probe placed in coronal plane in supraclavicular fossa. About 20 to 25 mL of local anesthetic was given depending upon spread of local anesthetic. 
Statistical Analysis
The analysis includes profiling of patients on different demographic, clinical, and laboratory parameters. For each of these two groups, namely groups I and II, quantitative data were presented in terms of means and standard deviation and qualitative/categorical data were presented as absolute numbers and proportions. Crosstabulations were generated and chi-square test was used for testing of association. Mann-Whitney U test was used for comparison of ordinal outcome parameters and standard normal deviate test for proportions. The p-value <0.05 is considered statistically significant. Statistical Package for the Social Sciences software, version 24.0, was used for analysis.
RESULTS
Out of 60 patients who participated in the study, no patient underwent general anesthesia due to pain that was not relieved by brachial plexus block. There was no significant difference in demographic data of both the groups. In group I, we were able to visualize complete path of needle in 84% of cases (Table 2) as compared with 40% of cases in group II in first insertion attempt as shown in Table 3 . Only in one case in group I, nothing was visualized and reinsertion of needle was required. The p-value was 0.009 and difference was statistically significant. In skin wheal technique, our purpose was to align the needle parallel to transducer face while introducing for block. Number of attempts was lesser as compared with the conventional technique. About 70% of cases were blocked with single attempt as compared with 33% in group II. The p-value was <0.005 and difference was statistically significant as shown in Table 3 .
Operator fatigue and time for placement of block was <10 minutes in 86% of cases in group I as compared with 46% of cases in group II as shown in Table 4 . With our experience in supraclavicular block, we have seen that deposition of local anesthetic at corner pocket ensues dense and complete block. With our technique, in 86% of cases, we were able to locate the corner pocket and block it, while in group II, because of less visibility of needle, we were able to block it in only 46% of cases. The p-value was 0.002, and difference was statistically significant as shown in Table 5 . A successful block is one in which we have complete effect with no pain to patient. With skin wheal standoff technique, we were able to achieve successful block in the first attempt with visualization of complete path in 74% of cases as compared with 40% cases in group II. The p-value was 0.009, which was statistically significant as shown in Table 6 .
DISCUSSION
From routine elicitation of paresthesia to peripheral nerve stimulators and now ultrasound guided nerve block. With time, the field of regional anesthesia is evolving, and as our eyes are trained for anatomical details, we want to see our drug to be delivered at the right place. Needle visualization during ultrasound-guided nerve block is essential for safety and efficacy of block. There are two methods of orienting the needle relative to the ultrasound beam in ultrasound-guided peripheral nerve blocks: The in-plane and out-of-plane approaches. 3 However, there are a number of techniques by which we can increase the visibility of needles. These techniques can be transducer movements 2 or use of specialized needles 4, 5 or it may be related to tissue movement, 6, 7 but by the time we apply them, operators experience fatigue and impatience. Looking at these shortcomings, we designed a study in which we used the basic principle of ultrasound ergonomics and aligning the needle beam angle with which we tried to localize the needle. During the in-plane approach, the conspicuity of the needle is primarily dependent on the angle of the needle with the transducer face. A larger angle (due to a steeper trajectory) renders the needle less conspicuous. A needlebeam angle close to 90° offers best needle visibility using the in-plane needle approach. [8] [9] [10] [11] Coordinating transducer and needle positions is integral to maintaining optimal visualization. [12] [13] [14] Even though the transducer may be directly over and parallel to needle as viewed from surface after translation and rotation, but as the needle passes into tissues to reach the target structure, it creates an angle with the transducer face. As a result, the ultrasound beam does not hit the needle shaft perpendicular, and the needle becomes less echogenic and so less visible. We have to reduce the obliquity of needle relative to the transducer to make it visible.
For deeper structures, we use heel-toe technique to visualize the needle by pushing the transducer over deeper part of needle. For superficial structures, when there is less deformable soft tissue oblique gel standoff technique is used. We modified this technique by raising a skin wheal of significant height to elevate transducer over shallower part of needle. So, by filling the gap between skin and transducer with skin wheal, we are aligning the needle parallel to the transducer.
One more aspect of supraclavicular block is to block the corner pocket for complete and dense block. The area inferomedial to the plexus, posterolateral to the subclavian artery, and superior to the first rib, is commonly referred to as "the corner pocket." [15] [16] [17] Many studies advocate that depositing local anesthetic first in the corner pocket lifts the brachial plexuses and results in complete block. As corner pocket block may cause pleura or vessel puncture, needle visualization is a prerequisite for deposition of local anesthetic agent. With our technique, as we are better to appreciate the needle path, it theoretically decreases chances of complications.
CONCLUSION
In conclusion, after analyzing results and viewing the success and simplicity of our technique, we recommend that the skin wheal standoff technique should be used routinely for superficial ultrasound-guided peripheral nerve blocks. Technique is very simple in that before giving block, give local anesthesia at shallower part of needle path and raise the skin wheel a good height to elevate transducer. Now, perform the block without wasting time in a single attempt for complete and dense block under vision. 
